The latest trends in distributed and mobile collaboration (DMC) 
Introduction
The latest trends in distributed and mobile collaboration technologies allow people to move across organizational boundaries and to collaborate with others within or between organizations and communities. The ability to query the company's distributed knowledge base and to cooperate with co-workers is still a requirement, but new paradigms such as Service-oriented computing (e.g. Web Services), increased pervasiveness, and mobility enable new scenarios and lead to higher complexity of systems. Some questions include: How to enable users to retain their ability to cooperate while displaced in a different branch of the enterprise? What is the role of context and location in determining how cooperation can be carried out? How to provide support for ad-hoc cooperation in situations where the fixed network infrastructure is absent or cannot be used? How will Service-oriented computing change collaborative software? Business processes and distributed collaboration have been changing radically over the last years. Business environments demand increased flexibility, interconnectivity, and autonomy of involved systems as well as new coordination and interaction styles for collaboration between people.
Software architectures for distributed and mobile cooperative communities must support the fundamental requirements for distributed cooperation: efficient information sharing across a widely distributed enterprise environment; constant and timely update and placement of the distributed knowledge base with many different sites acting both as potential users and potential providers of information; shared access to a set of services. The approaches and technologies for supporting these new ways of work are still subject of research. Nevertheless, they are likely to "borrow" concepts and technologies from a variety of fields, such as workflow systems, groupware and CSCW, eventbased systems, software architecture, distributed database systems, mobile computing, and so on. A particularly interesting line of research is exploring a peer-to-peer paradigm enriched with sharing abstractions in which each network node is both a potential user and provider of information for the rest of the community.
The DMC workshop spanned two days and intended to bring together researchers and practitioners to discuss the key issues, approaches, open problems, innovative applications, and trends in the above research areas.
Operationally, the DMC workshop was grouped into four topic clusters: Service-oriented Collaboration, Peer-to-Peer Collaboration, Mobility, and Business Process Management.
Service-oriented Collaboration
The first day of the workshop included three full paper presentations on the emerging topic of Service-oriented systems with a focus on collaboration. Papers discussed collaborative issues between humans and services on the one hand, and also programmatic interactions betweens services with a focus on collaboration on the other hand.
Automated Planning in a Service-oriented Architecture An Approach to extract RBAC Models from BPEL4WS Processes Extending the Scope of Asynchronous Collaboration: a Matter of Being Autonomous and Self-sufficient
The first paper "Automated Planning in a Serviceoriented Architecture" claimed that Serviceoriented computing as a new paradigm can improve the performance of information systems in environments demanding for flexibility and interconnectivity. Additionally, the support of intraand inter-organizational processes has become crucial for the competitiveness of companies. Recent research approaches propagate to plan processes automatically to improve quality and flexibility. This paper discussed the application of AI planning for service composition in a serviceoriented architecture. Three alternative levels of abstraction for service descriptions are defined and their impact on automated planning is investigated in regard to the provider and requestor role of service composers. It is shown that different abstraction levels of service descriptions are necessary to take full advantage of AI planning in a service-oriented architecture.
The paper "An Approach to extract RBAC Models from BPEL4WS Processes" dealt with role based access control models and BPEL. The Business Process Execution Language for Web Services (BPEL4WS or BPEL) has become the defacto standard for Web Service composition and web-based process execution. Yet, the BPEL specification does not address security aspects arising in the context of this web-based process execution. In this paper, the authors were particularly concerned with access control for BPEL based processes. The paper presented an approach to integrate Role-Based Access Control (RBAC) and BPEL on the meta-model level. Furthermore, it showed that the conceptual overlap between RBAC and BPEL can be used to automate steps of the role engineering process. In particular, the conceptual overlap is used to extract RBAC models from BPEL processes, and an XSLT converter is presented that transforms BPEL processes to an XML format that can be imported by the xoRBAC software component.
The third paper entitled "Extending the Scope of Asynchronous Collaboration: a Matter of Being Autonomous and Self-sufficient" provided a case study of a prototype implementation. Asynchronous collaboration applications and systems have to deal with complexities associated with interaction nature, idiosyncrasy of groups and technical and administrative issues. Inclusion of requirements derived from them is costly (in time, resources and economically).
Existing solutions address asynchronous collaboration via simplification of requirements and by using centralized models. In this paper the authors present LaCOLLA, a fully decentralized infrastructure for building collaborative applications that provides general purpose collaborative functionalities. The provision of those functionalities can avoid applications deal with most of complexities derived from groups and its members, what will help inclusion of collaborative aspects. The implementation of LaCOLLA follows the peer-to-peer paradigm and pays special attention to autonomy of its members and to self-organization of the components of the infrastructure. Another key aspect is that resources (e.g. storage) and services (e.g. authorization) are provided by its members (avoiding dependency from third party agents).
Peer-to-Peer Collaboration
The session on Peer-to-Peer Collaboration included two papers.
P2P architecture for Scientific Collaboration P2P and Group Collaboration -Do they always match?
The first paper "P2P architecture for Scientific Collaboration" dealt with the issue that P2P networks are often associated with file exchange applications among private users. However, their features make them suitable for other uses. In this paper the authors present a P2P architecture for Scientific Collaboration Networks, which take advantage of the properties inherent in these social networks--small-world, clustering, community structure, assortative mixing, preferential attachment and small and stable groups--to obtain better performance, efficient use of resources and system resilience.
The second paper in this session "P2P and Group Collaboration -Do they always match?" discussed if all collaborative systems benefit from a P2P architectural style. Online collaboration systems allow knowledge workers to cooperate and communicate with each other even if working in dispersed settings. They enable frictionless sharing of explicit and implicit knowledge. Several applications that implement a media support for team and group collaboration have been implemented and already used for a long time. As a result, some time Peer-to-Peer based tools are a serious alternative to established applications of client/server type. They have shown to provide better services at even lower cost.
Mobility in Distributed Collaboration
The third DMC session was concerned with mobility issues of DMC systems and contained three papers.
An Architecture supporting the development of Collaborative Applications for Mobile Users The Mobile Scenario Presenter: Integrating Contextual Inquiry and Structured Walkthroughs An Analysis of service continuity in mobile services
The first paper "An Architecture supporting the development of Collaborative Applications for Mobile Users" presented a working prototype system and its architecture. It presented a software architecture and services which comprise a middleware infrastructure for the development and operation of collaborative applications for mobile users. The design of the architecture, named Mobile Collaboration Architecture -MoCA, was driven by the following goals: support scalability in terms of the number of users and services, flexibility and extensibility with respect to the used communication protocols and the application requirements, and facilitate the monitoring, processing and use of context information regarding single users and the collaborative group within the applications.
The second paper "The Mobile Scenario Presenter: Integrating Contextual Inquiry and Structured Walkthroughs", which was selected as the best paper of the DMC workshop, presented a software system for requirements engineering using mobile technologies. Rapid advances in the capabilities of mobile computing devices provide new opportunities to overcome limitations with existing desktop-based requirements engineering tools. In particular mobile tools allow analysts to take acquisition, analysis and modelling tools to the stakeholders in their workplace, with potential benefits for requirements completeness and correctness. In this paper the authors describe the Mobile Scenario Presenter, an extension to the ARTSCENE environment designed to undertake scenario walkthroughs in the workplace using mobile computing devices, report some lessons learned during the design of the tool, and discuss future research directions.
The third paper in this session "An Analysis of service continuity in mobile services" discussed the emerging area of merging mobility and services. Nowadays, the users are making use of more and more devices such as mobile phone, PDA, laptop, stationary PCs, etc. and it is crucial to provide service continuity not only across heterogeneous networks but also across heterogeneous devices. The users should be able to use services without interruption even when changing devices. This paper provides an analysis of the composition and distribution of generic mobile services. It addresses the impacts that these models have on service continuity across networks, devices and domains.
Business Process Management
The final session (the full second day of the workshop) contained four papers on Business Process Management and its relationship to distributed and mobile collaboration.
A Bottom-up Approach to Inter-enterprise Business Processes Transformation Algorithms between BPEL4WS and BPML for the Executable Business Process Multi-attribute negotiation in e-business process composition Towards an architectural approach to location-aware business processes
The first paper "A Bottom-up Approach to Inter-enterprise Business Processes" presented a bottom-up approach for inter-enterprise business processes cooperation. This approach uses preestablished business processes of the different potential partners and interconnects them, using cooperation policies. The approach provides the means to meet the requirements for cooperation that are cooperation policies, heterogeneity support, privacy principle respect, established business processes preservation, and trust. The approach consists of three steps: partner identification, cooperation policies establishment, and cooperation monitoring and control.
The second paper is entitled "Transformation Algorithms between BPEL4WS and BPML for the Executable Business Process". Web services are an emerging technology of distributed computing as an interoperable means integrating loosely coupled web applications. The current basic Web services standards SOAP, WSDL and UDDI are not sufficient to fully support the complete business process. To support the business process, several specifications related to the Web services composition, such as BPEL4WS, WSCI, and BPML, were suggested and have been developed in several standard bodies under the support of major vendors. Among them, BPEL4WS and BPML may be used to describe an executable business process used in the internal enterprise system. In this paper, the authors suggest the transformation algorithms between BPEL4WS and BPML to enhance the interoperability. For example, a BPEL4WS implementation system may use the transformation algorithm from BPML into BPEL4WS to refer to a BPML-formatted executable business process.
The third paper is entitled "Multi-attribute negotiation in e-business process composition". Distributed inter-enterprise collaboration can be controlled by an inter-organisational e-business process (e-process). An e-process typically comprises a core process hosted by one organization and many plug-in process components contracted from others. The assembly of an eprocess would then involve non-trivial interorganisational negotiation of formal service contracts. Human decision-making is required to provide inherent subjective judgments on procurement of these multi-attributed components. The authors introduce an approach to such ebusiness process negotiation, using a generic iterative bargaining protocol and a multi-criteria decision-support method. An assessment of its feasibility is provided vis-à-vis a standard case study.
The fourth paper "Towards an architectural approach to location-aware business processes" presents first steps towards modeling locationaware business processes based on architectural primitives that support the separation of three important concerns: computation, coordination, and distribution. The authors particularly focus on the primitives that bring the expressive power of architectural connectors to the modeling of activity fows according to given business rules. Coordination primitives externalize, from business rules, the way business entities interact within given business activities. Location primitives externalize the dependencies that such rules put on the way activities are distributed and performed across communication networks. Using typical activities of financial business processes (e.g. withdrawal, deposit, transfer) as performed according to different customer/account profiles (e.g. VIPpackages) and business channels (e.g. ATM, Internet), the authors demonstrate how both coordination and location dimensions can be modeled separately and harmoniously brought together to support an integrated architecture for business information system development.
Conclusion
In contrast to DMC 2003, two newly emerging areas of research were addressed. The topics in the DMC workshop were wide ranging and lead to stimulating discussions among all workshop participants. We will continue to focus future DMC workshops on the areas identified in this workshop and aim at providing a fruitful environment for researchers to integrate and collaborate with the new dimensions of distributed and mobile collaboration.
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